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© Hydroxy-substitute<J-2-benzothiazolesulfonamide for the topical treatment of elevated intraocular pressure. 

© Hydroxy aubstItuted-2-benzothiazolesuffonamide Is use- 
ful for the tropical treatment of elevated intraocular pressure. 
Ophthalmic compositions including drops and inserts are 
disclosed. 
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TIT&E OF THE INVENTION 

Hydroxy-Substituted-2-Benzothiazolesulf onamide for 
the Topical Treatment of Elevated Intraocular Pressure 

5 SUMMARY OF THE INVENTION 

This invention relates to 5-hydroxy-2- 
benzothiazolesulf onamide and 6-hydroxy-2-benzo- 
thiazolesulf onamide, found to be useful in the 
reduction of elevated intraocular pressure. More 

10 particularly this invention relates to compositions 
including the compound of the structural formula 



15 




as well as the ophthalmo logically acceptable salts 
thereof wherein the active entity is incorporated in 
20 a composition comprising 5-hydroxy-2-benzothia- 
zolesulf onamide or 6-hydroxy-2-ben2othiazole- 
sulf onamide or their salts, and a ophthalmologically 
suitable carrier therefor. This invention especially 
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relates to methods for the treatment of elevated 
intraocular pressure, especially when accompanied by 
pathological damage such as in the disease known as 
glaucoma. 

5 

BACKGROUND OF THS INVENTION 

Glaucoma is an ocular disorder associated 
with elevated ocular-presstires which are too high for 
normal function and may result in irreversible loss 

10 of visual function. if untreated, glaucoma may 

eventually lead to blindness. Ocular hypertension, 
- i.e., the condition of elevated intraocular pressure 
without optic nerve head damage or characteristic 
glaucomatous visual field defects, is now believed by 

15 many ophthalmologists to represent the earliest phase 
of glaucoma - 

Many of the drugs formerly used to treat 
glaucoma proved not entirely satisfactory- Indeed, 
few advances were made in the treatment of glaucoma 

20 srince pilocarpine ana physo^tigmine were introduced. 
Only recently have clinicians noted that many 
fi-adrenergic blocking agent3 are effective in 
reducing intraocular pressure. 

Although pilocarpine and physostigmine 

25 increase the oirtflow of aqueous humor and thus reduce 
intraocular pressure, they have no effect on the 
biological mechanism largely responsible for aqueous 
humor formation, the carbonic anhydrase pathway. 
Agents referred to as -carbonic anhydrase inhibitors, 

30 block or impede this inflow pathway by inhibiting the 
enzyme, carbonic anhydrasa. While such carbonic 
anhydrase inhibitors are now used to treat 
intraocular pressure by oral: intravenous or other 
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systemic routes- they thereby have the distinct 
disadvantage of exposing body carbonic anhydrase to 
their action. Such a potential gross disruption of a 
basic enzyme system is justified only during an acute 

5 attack of alarmingly elevated intraocular pressure, 
or when no other agent is effective. Despite the 
desireability of directing the carbonic anhydrase 
inhibitor only to the desired "Ocular target tissue, 
no topically affective carbonic anhydrase inhibitors 

10 are presently available for clinical use. 

DESCRIPTION OF THE INVENTION 

Compositions of 5~hydroxy-2-benzothiazole- 
sulfonamide 6-hydroxy-2-benzothiazolesulf onamide or 

15 an ophthalmologically acceptable salt thereof are now 
found to inhibit carbonic anhydrase and, moreover, to 
lower intraocular pressure when topically 
administered to the mammalian eye, particularly in 
the form of drops or inserts. Examples of such 

20 ophthalmologically acceptable salts include the 
alkali metal salts. 

6-hydroxy-2-benzothiazolesulfonamide is a 
known compound, but our preferred method of 
preparation is as follows. To prepare 

25 6-hydroxy-2-benzothiazolesulf onamide, a stirred 

mixture of 6-ethoxy--2-benzotniazolesulf onamide (43 
g.) and aluminum chloride (100 g.) in heptane (1.5 1) 
is heated at reflux for 4 hours and cooled. The 
heptane is decanted from the reaction mixture which 

30 is then treated with ice water (2.00 ml.). After 1/2 
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hour the crude product is filtered, dissolved in warm 
dilute sodium hydroxide*;* filtered and acidified with 
concentrated hydrochloric acid to give 30 g. of 
6-hydroxy-2-benzothiazolesulf onamide which melts at 
225-228°C after recrystallization from acetic acid. 

Analysis for C 7 H 6 N 2 0 3 S 2 - 

Calc: C, 36,51; fU 2.63; iSt, 12.17 

Found: C, 36.40; H, 2.64; S, 12.18 

For 5-Hydroxy-2-benzothiazoiesulfonamide our 
preferred method of preparation is as follows. 

A stirred suspension of 5-methoxy-2- 
benzothiazolesulfonamide (J.1.8 g r 0,048 mole) and 
aluminum chloride {28 g, 0-21 mole) in heptane (500 
ml) is heated at reflux for 2-1/2 hours then cooled. 
The aluminum chloride complex is decomposed by the 
addition of ice water (400 ml) to give 6.5 g of 
5-hydroxy-2-benzothiazolesulforiamide which melts at 
224°C after reprecipitation from dilute sodium 
hydroxide with dilute hydrochloric acid. 

Analysis for C 7 S 6 K 2°3 S 2" 

Calculated: C, 36.51; H f 2.63; N, 12.17. 

Founds C, 36.84; E, 2.64? N, 11.97. 

For use in treatment nf conditions relieved 
by the inhibition of carbonic anhydrase, the active 
compound can be administered either systemically, or, 
in the treatment of the eye, topically. The dose 
administered can be from as little as 0.1 to 25 mg or 
more per day, singly, or preferably on a 2 to 4 dose 
per day regimen although a tiintfle dose is satis- 
factory. 
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When administered for . the treatment of 

elevated intraocular pressure i>r glaucoma, the active 

compound is most desireably administered topically to 

the eye, although systemic treatment is also 

satisfactory. 

When given systemically, the drug can be 

given by any route, although the oral route is 
preferred. In oral administration the drug can be 
employed in any of the usual dosage forms such as 
tablets or capsules, either in a contemporaneous 
delivery or sustained release form. Any number of 
the usual excipients or tableting aids can likewise 
be included. 

When given by the topical route, the active 
drug or an ophthalmologically acceptable salt thereof 
such as the sodium or potassium salt is formulated 
into an .ophthalmic preparation. 

In such formulations, from 0-01% to 15% by 
weight can be employed. The objective is to 
administer a dose of from 0,1 to 10 mg per eye per 
day to the patient, with treatment continuing so long 
as the condition persists. 

Thus, in an ophthalmic solution, insert, 
ointment or suspension for topical delivery, or a 
tablet, intramuscular, or intravenous composition for 
systemic delivery, the active medicament or an 
equivalent amount of a salt thereof is employed, the 
remainder being carrier, excipients, preservatives 
and the like as are customarily used in such 
compositions - 
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In the form of an ophthalmic solution, the 
active drug can be employed ophtihalroologically 
acceptable salts such as the sodium and potassium 
salts obtained by neutralising an equivalent of the 

5 sulfonamide with an equivalent of a suitable base 
such as r for example, an alkali inetal hydroxide. 

The active drug of this invention is most 
suitably administered in_ the fo^iu of ophthalmic 
pharmaceutical coupos i c ioa& iau&;j!.sd for topical 

10 administration to the eye such as a suspension, 
ointment, or as a soiid insert. Formulations of 
these compounds may contain froiit 0.01 to 15% by 
weight and especially 0.5% to 2% of medicament. 
Higher dosages as, for example,- about 10%, or lower 

15 dosages can be employed provided the dose is 
effective in reducing or controlling elevated 
intraocular pressure. Iks a unit dosage from between 
0.001 to 10.0 mg, preferably .005 to 2.0 iag, and 
especially 0.1 to 1.0 mg of the compound is generally 

20 applied to the human eye, generally on a daily basis 
in single or divided doses so long as the condition 
being treated exists. 

These hereinbefore described dosage vaXues 
are believed accurate for human patients and are 

25 based on the known and presently understood 

pharmacology of the compounds r and the action of 
other similar entities in -the in.\man eye„ They 
reflect the best mode known* with all 

medic at ions, dosage r&quir.ema^ts are variable and 

30 iaust be individualized on rhe beta is of the disease 
and the response of the pati&nt. 
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The thrust of this invention as hereinbefore 
stated is to provide an ocular antihypertensive agent 
for the ey~, both hrme.n and animal, that acts by 
inhibiting carbonic anhydrase and, thereby , impeding 

5 the formation of aqueous humor. 

The pharmaceutical preparation which 
contains the active compound may be conveniently 
admixed with a non- toxic pharmaceutical organic 
carrier , or vith a non-toxic pharmaceutical inorganic 

10 carrier. Typical of pharmaceutically acceptable 

carriers are, for example f water, mixtures of water 
and water-iaiscible solvents such as lower alkanols or 
aralkanols, vegetable oils r polyalkylene glycols, 
petroleum based jelly, ethyl cellulose, ethyl oleate, 

15 carboxymethylcellulose , polyvinylpyrrolidone, 

isopropyl myri state and other conventionally employed 
acceptable carriers- The pharmaceutical preparation 
may also contain non-toxic auxiliary substances such 
as emulsi£y:Lnv7 r preserving r wetting agents, bodying 

20 agents and the like, as for example, polyethylene 
glycols 200, 300, 400 and 600, carbowaxes 1,000, 
1,500, 4.0Cif, 6.,0G0 and 10,000, antibacterial 
components-: sunn ss quaternary ammonium compounds, 
phenylraercur 1c salts known to have cold sterilizing 

25 properties and which are non-injurious in use, 
thimerosal, methyl and propyl paraben, benzyl 
alcohol, phenyl ethanol, buffering ingredients such 
as sodium chlorida, sodium borate, sodium acetates, 
gluconate buffers, and other conventional ingredients 

30 such as sori>i can monolaurate, tr iethanolamine, 

oleate, pol^oxy ethylene sorbitan monopalmitylate. 
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dioctyl sodium sulf osuccinate, monothioglycerol, 
thiosorbitol, ethylenediamine t 5 trace tic acid, and 
the like. Additionally- suitable ophthalmic vehicles 
can be used as carrier media for the present purpose 

5 including conventional phosphate buffer vehicle 
systems, isotonic boric acid, vehicles, isotonic 
sodium chloride vehicles, isotonic sodium borate 
vehicles and the like- rhe pharmaceutical 
preparation may also be : -xn the form of a solid insert. 

10 While many patients find liquid medication 

to be entirely satisfactory, others may prefer a 
. solid medicament that is topically applied to the 
eye, for example, a solid dosage form that is 
suitable for insertion into the cul-de-sac. To this 

15 end the carbonic anhydrase inhibiting agent can be 
included with a non-bioerodibie insert, i-e. one 
which after dispensing the drug remains essentially 
intact, or a bioerodible insert, i.e. one that either 
is soluble in lacrimal fluids, cr otherwise 

20 disintegrates. While the insert employed is not 

critical and those disclosed in 3 630,200 Higuchi; 

3.811.444 Heller et al. ; 4,177,256 Michaels et al. j 

3.868.445 Ryde et al- ; 3,845,201 Kaddad? 3,981,303 
Higuchi; and 3,567,513 Michaels, are satisfactory; in 

25 general, however, the insert described below is found 

preferable. 

For example, one may use a solid water 

soluble polymer as the carrier for the medicament * 

The -polymer used to form the insert may be any water 
30 soluble non-toxic polymer, for example, cellulose 

derivatives such as methylcellulose, sodium 
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carboxymethyl cellulose, or a^hydroxy lower alkyl 
cellulose wach as hydroxy ethyl cellulose, 
by d r oxypr c n : /X ce 1 lose, hy a r oxypx opy line thy l 
cellulose and the like; acrylates such as polyacrylic 

5 acid salts r ethyl acrylates, polyacrylaraides; natural 
products such as gelatin, alginates, pectins, 
tragacanth r karaya, chondrus, agar, acacia; the 
starch derivatives such as s€Srch acetate, 
hydroxyet^yl starch ethers, hydroxy propyl starch, as 

10 well as other synthetic derivatives such as polyvinyl 
alcohol., polyvinyl pyrrolidone, polyvinyl methyl 
ether r polyethylene oxide, neutralized carbopol and 
xanthan gum, and mixtures of said polymer. 

Preferably the solid insert is prepared from 

15 cellulose cier ivatives such as methylcellulose , 

hydroxyethyi. cellulose, hydroxypropyl cellulose or 
hydroxypropyiKtethyl cellulose or from other synthetic 
materials such as polyvinyl alcohol, polyvinyl 
pyrrolidone f polyethylene oxide or polyvinyl 

20 methylether, Hydroxypropyl cellulose, one of the 

preferred polymers for the preparation of the insert, 
is available in several polymeric forms, all of which 
are suitable in the preparation of these inserts. 
Thus, the product sold by Hercules, Inc. of 

25 Wilmington c Delaware, under the name KLUCEL such as 
KLUCEL HP, HWF, MP, GF, JF, LF and EF which are - 
intended for £ood or pharmaceutical use, are 
particularly useful. The molecular weight of these 
polymers useful for the purposes described herein may 

30 be at least 30,000 to about 1,000,000 or more- 
Similar ly, an ethylene oxide polymer having a 
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molecular weight of up^o 5,000,000 or greater, and 
preferably 100 f 00C to ii,000,00f, can be employed. 
Further, for example, POLYOX, a polymer supplied by 
Union Carbide Co., may be used having a molecular 

5 weight of about 50,000 to 5 > 00 0,000 or more and 

preferably 3,000,000 to 4,000,000. Other specific 
polymers which are useful are polyvinyl pyrrolidine 
having a molecular weignt of from about 10,000 to 
about 1,000,000 or more, preferably up to about 

10 350,000 and esecially about 20,000 to 60,000; 

polyvinyl alcohol having a molecular weight of from 
about 30,000 to 1,000,000 or juora, particularly about 
4 00,000 and especially from about 100,000 to about 
200,000? hydroxypropyliuethyl cellulose having a 

15 molecular weight of from about 10,000 to 1,000,000 or 
more, particularly up to about 200,000 and especially 
about 80,000 to about 125,000? methyl cellulose 
having a molecular weight of from about 10,000 to 
about 1,000,000 or move, "pre ft,*: ably up to about 

20 200,000 and especially about 50 to 100,000; and 

CARBOPOL (carboxyvinyl polynK-:;.;. of B. F. Goodrich and 
Co- designated as grades S3 4, S40 and 941, It is 
clear that for the purpose of this invention the type * 
and molecular weight of the polymer is not critical. 

25 Any water soluble polymers car; be used having an 
average molecular weignt which will afford 
dissolution of the polymer and, accordingly, the 
medicament in any desired lenych of time- The 
inserts, therefore, can be prepared to allow for 

30 retention and, accordingly, effectiveness in the eye 
for any desired period. The im&rt can be in the 
form of a square, rectangle, cva'L, circle, doughnut, 
semi-circle, 1/4 moon shape, rard the like. 
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Preferably the insert is .in ti?e form of a rod, 
doughnut, oval or 1/4 sioon. The insert can be 
prepared readily, for example, by dissolving the 
medicament and the polymer in a suitable solvent and 

5 the solution evaporated to afford a thin film of the 
medicated pnlymer v/hich can then be subdivided to 
prepare insert of appropriate size. Alternatively 
the insert can be prepared by warming the polymer and 
the medicament: and the resulting mixture molded to 

10 fom a thin ^.iJuiu >re /far ably, the inserts are 

prepared by molding or extrusion procedures well 
known in the art. The molded or extruded product can 
then be subdivided to afford inserts of suitable size 
for administration in t.he eye. The insert can be of 

15 any suitable size which readily fits into the eye. 
For example., castings or compression molded films 
having a thickness of about 0-25 mm. to 15.0 mm. can 
be subdivided to obtain suitable inserts. 
Rectangular segments of the cast or compressed film 

20 having a thickness between about 0.5 and 1.5 mm. can 
be cut to afford shapes such as rectangular plates of 
4 x 5-20 am, or ovals of comparable size. Similarly, 
extruded rod,-; :iavir.g a diameter between about 0.5 and 
1-5 mm. can o-i cut into suitable sections to provide 

25 the desired amount of medicated polymer. For 

example, rods of 1.0 to 1.5 mm. in diameter and about 
20 ram. long are found to be satisfactory. The 
inserts may also be directly formed by injection 
molding. It is preferred that the ophthalmic inserts 

30 containing the medicament of the present invention be 
formed so thai they are smooth and do not have any 
sharp edges or corners which could cause damage to ' 
the eye. Sir^e cha term smooth and sharp edges or 
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corners are subjective terras, in this application 
these terms are used to irfdicate that excessive 
irritation of the eye will not result from the use of 
the insert. 

5 The medicated ocular inserts can also 

contain plasticizers , buffering agents and 
preservatives. Plasticizers suitable for this 
purpose must, of course, also be completely soluble 
in the lacrimal fluids or the eye„ Examples of 

10 suitable plasticizers that might be mentioned are 
water, polyethylene glycol, propylene glycol, 
glycerine, trimethylol propane, cii and tripropylene 
glycol, hydroxypropyl sucrose and the like. 
Typically, such plasticizers can be present in the 

15 ophthalmic insert in an amount ranging from 0% up to 
about 30% by weight. A particularly preferred 
plasticizer is water which is present in amounts of 
at least about 5% up to 40%. In actual practice, a 
water content of from about 10% to about 20% is 

20 preferred since it may be easily accomplished and 
adds the desired softness end pliability to the 
insert- 
When pl&stici2iag the solid medicinal 
product with water, the product is contacted with air 

25 having a relative humidity of at least 40% until said 
product picks up at least about 5% water and becomes 
softer and more pliable. In a preferred embodiment, 
the relative humidity of the air is froa about 60% to 
about 93% and the contacting is continued until the 

30 water is present in the product in amounts of from 
about 10% to about 20%. 

Suitable water soluble preservatives which 
may be employed in the insert arr- sodium bisulfate. 
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sodium thios*jj,f:ete P ascorbate, benzalkonium chloride , 
chlorobutanol, thimerosal, phenj*Lmercuric acetate, 
phenylmer curie bos: ate, parab^ns, benzyl alcohol and 
phenylethanel. '.These agents may be present in 

5 amounts ox ticcna 0.001 to 5% by weight of solid 
insert, and preferably 0,1 to 2%. 

Suitable water soluble buffering agents are 
alkali r alkali earth carbonates^ phosphates, 
bic-rbonates , citrates ? borates r and the like r such 

10 as sodium phosphate r citrate, borate, acetate P 
bicarbonate rind iarbone.te. These agents may be 
present in amounts sufficient to obtain a pH of the 
system of between 5.5 to 8.0 and especially 7-8; 
usually up to shout 2% by weight of polymer- The 

15 insert may contain fom about 1 mg. to 100 mg. of 

water soluble polymer r more particularly fom 5 to 50 
mg r and especially from 5 to 20 mg, The medicament 
is present tzom about 0.1 to about 25% by weight of 
insert* 

20 The following examples of ophthalmic 

formulations are given by way of illustration* 

5XAMFLE 1 

Sol uti on Compos! t ion 

25 

5 -Hydr oxy- 2 -ben z o thi az ole - 

sulfonamide (I) 1 mg. 15 mg. 

Monobasic sodium phosphate .2H 2 0 9.38 mg. 6„10 mg. 

30 

Dibasic sodium phosphate .12K-.0 28.48 rag. 15.80 mg. 
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Esnzalkonium chloride o.lo mg. 0.10 nig, 



Water for injection q.s. ad. i.o ml. 1.0 ml. 

Compound I, phosphate buffer salts, and 
benzalkonium chloride are added to and dissolved in 
water. The pH of the solution is adjusted to 6.8 and 
the final solution diluted to volume. She solution 
is rendered sterile by filtration through a 
sterilizing filter. 

5~Eydroxy-2-benzothiazoj.e- 

suifonamide (I> 5 mg. 

petrolatum q.s. ad. i gram 

Compound I anc fchs petrolatum are 
aseptically combined. 

EXAHPUS 3 

5-hydroxy-2-ben20thiazolesulfonarnide 1 mg. 

Hydroxypropylcellulos« c: . s . 12 mg. 

Ophthalmic inserts are manufactured from 
compression molded films which arc- prepared on a 
Carver Press by subjecting the powdered mixture of 
the above ingredients to a compressional force of 
12,000 lbs. (guage) at 300* ? F for one to four 



10 



15 



20 
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minuses. whe film is cooled under pressure by having 
cold water circulate in the pifaten. Ophthalmic 
inserts ar ; ; zsian individually cut from the film with 
a rod-shaped punch. £ach -insert is placed into a 
vial, whica is rhen placed in a humidity cabinet (88% 
R.E. at for two to four days. After removal 

from the huvnidity cabinet, the vials are stoppered 
and then capped. The vials containing the hydrate 
insert are then autoclaved at 250°F for 1/2 hour. 

2XAMPLJS 4 

5 -Hydroxy- .'.-benxothiazole- 

sulfonamide 1 m g m 

Hydroxypropyl cellulose q.s* ad. 12 mg. 



Ophthalmic inserts are manufactured from a 
solvent case filra prepared by making a viscous 
solution o;-: the powdered ingredients listed above 
using methanol as the solvent. The solution is 
placed on *i teflon plate and allowed to dry at 
ambient conditions. After drying, the film is placed 
in an 88% K.., 3.^ cabinet until it is pliable. 
25 Appropriately sized inserts are cut from the film, 

EXAMPLE 5 

5-Hydroxy-2-benzothiazoie- 
30 sulfonamids 1 mg. 



Hydroxypropy! methyl cellulose q.s. ad. 12 
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Ophthalmic inserts are ra*nuf actured from a 
solvent cast film whicr/^jLs prepared by making a 
viscous solution of the powdered blend of the above 
ingredients using a methanol/water solvent system (10 

5 ml. methanol is added to 2*5 g. ct the powdered 

blend, to which 11 ml. cf water (in three divided 
portions) is added. The solution is placed on a 
Teflon plate and allowed, to dry &z anbient 
conditions. After drying/ the film is placed in an 

10 88% R. H. cabinet until it is pliable. Appropriately 
sized inserts are then cut from the film. 

EXAMPLE 6 

15 o -hydroxy -2 -benzo fa la sole - 

sulfonamide 1 nig. 

Hydrcxypropylmethyl cellulose q-s. ad- 12 mg. 

20 In the above eixrunples 5- and 6-hydroxy-2- 

benzothiasolesulf cnazni.de can be r-sed interchangeably, 
one in place of the other* 

Ophthalmic inserts are manufactured from 
compression molded films which ere prepared on a 

25 Carver ?ress by subjecting the powdered mixture of 
the above ingredients tc a comprassional force of 
12,000 lbs. (guage) at 350 for one minute- The 
film is cooled under pr assure by having cold water 
circulate in the platen. Ophthalmic inserts are then 

30 individually cut from the film with a punch. Each 

insert is placed int? a vial f which is then placed in 
a humidity cabinet (86% K. H» at 30°C) for two to 
four days. After removal from the humidity cabinet, 
the vials are stoppered end then capped. The vials 
containing the hycratcd insert are then autoclaved at 
250 °F for one-half hour. 
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It is highly preferred -ihat the solid 
inserts of this invention are available for use by 
the patient in a pathogen free condition. Thus, it 
is preferred to sterilise the inserts ana so as 
insure against recontaminatlon, the sterilization is 
preferably cc;ic.;ict«3 a£tar packaging. The beat mode 
of sterilizing is to employ ionizing irradiation 
including irradiation emanating from Cobalt 60 or 
high energy ^X^-.tron boawig^ 

«ftec packaging =5 convenient quantity of 
inserts. usually a si^</?.r: dor.?*- the package is 
exposed to a a-^Tilisisvj cj-.iarj*:ifcy of racUation. The 
preferred packaging enpioys sealing the inserts 
between layers of film or foil and then sealing or 
laminating the layers together about the edges. The 
techniques for ?erf orninc the sterilization are well 
known and accspced, eok example, as outlined in 
International atomic ^ner^y Commission, Code of 

JL°£ J5*A^^ Med ical Products . 

1967 , pp. 423-431; and Block, Disinfection , 
2±BLklAz^J2&^ 2nd Ed., Lea & 

Febiger, Philadelphia , 1977, pp. 542-561. 

The required quantity of irradiation can be 
determined experimentally by testing irradiated 
inserts for vrUble bacteria. Generally, the amount " 
"of irradiation' desires to achieve sterilization is 
defined by the D 10 value. The D 1Q value is the 
radiation dose that will reduce a given population of 
organisms by a factor cf 10. Based on Q values, 
experimentally obtained foe Bacillus pumilas . and 
presterilizaticn contamination levels, a dose of 1.36 
megarads is e.f£s-?tive in obtaining a sterile 
product. 
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Ophthalmic suspensions for treating elevated 
intr secular pressure, in fei©. mammal 5. an ; human and 
animal eye using an active drug of this invention can 
also be preparad by employing flocculating agents and 
def locculating or suspending agents together, and by 
employing ratios of the various proportional amounts 
of medicament , vehicle, flocculating agent and 
def locculating agent in the total suspension. Thus, 
the ophthalmic suspensicw can concise from 1 to 15 
mg/ml of total suspension of the t&edicament, 
dexlocculating age*it as hereinafter defined and 
flocculating agent a.-s he.reinaf cer defined,, provided 
that the ratio of flocculating agent to 
def locculating agent is from 7:1 co 30 :1, especially 
10:1 to 15:1, respectively, and fcfc-i ratio of 
medicament to def locuuiacing ager*u is from 300 si to 
1:2, especially 60 si to i:i„ respectively. In its 
preferred aspect f however, the optjbalxnic suspension 
composition of the prasen: invention will contain 
from 1 to 15 mg/ial and especially 2.5 to 10 mg/ml of 
total suspension of rnadicament; 0.05 to 1*7 mg/ml and 
especially 0.15 tc 1.5 noAnl of total suspension of 
def locculating agent? and 3 to 1 ? mg/ml and 
especially 4 to 15 wg/ial of total suspension of 
flocculating agent. "Chv^ ophthalmic suspension 
compositions can also contain certain excipients 
whose presence is desirable in preparing an 
acceptable ophthalmic su j seers ion* She nature and 
proportional amounts of these exc.ivients will be 
discussed in detail hereinafter. 

The f loco us la ting scents employed are 
aikanclt.* cf 1 to 4 carbon ^tcjj-.s, ; uid aromatic 
alcohols selected froir. the group consisting of benzyl 
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alcohol f fi -phenyl-efchyi alcohol and cinnarayl alcohol , 
and mixture; of the above. Mixtures of varying 
proportions are suitable.- and., for example, a mixture 
of benzyl alcohol and fi-phenylethyl alcohol in a 

5 ratio of approximately \r,X by weight has been found 
to give excellent results. As indicated previously, 
the flocculating agent will -be employed in the 
ophthalmic suspension in amoOnts such that the ratio 
of flocculating agent tc def locculating agent is from 

10 7:1 to 30;1 P especially 1C:1 to 15:1, respectively. 

The def inoculating or suspending agents 
employed in the ophthalmic suspension compositions 
are products derived frora the; condensation of 
polymers of ethylene oxide containing from 10 to 50 

15 oxy ethylene repeating units , and esters of fat acids 
of 10 to IS carbon atoms. Especially suitable are 
such condensation products from fatty acid esters of 
sorbitol, particularly the lauric, stearic and oleic 
acid esters of sorbitol. The fatty acid esters may 

20 be employed as mixtures from naturally occurring 

oils, -which are esters of fatty acids and glycerol. 
T'hns, the def locculating agent may be polyoxy ethylene 
vegetable oil, available as Emulphor EL-719 from GAF 
Corporation. Naturally occurring fatty acid mixtures 

25 may be employed to produce esters of sorbitol for 
condensation with pclyoxyathylene . Thus, the 
def locculating agent may be polyoxyethylene sorbitol 
lanolin, polyoxyethylene sorbitol tallow esters, and 
polyoxyetbjlene sorbitol tail oil, available 

30 respectively, as Atlas G-1441, Atlas G-3284, and 
Atlox 1256 from atlas Chemical Industries. 
Particularly preferred ere esters of sorbitol and 
specific rat acids, especially lauric, stearic and 
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oleic acids. Thus, the -iafloccularing a cent may be 
polyoxyethylene sorb?. tan .-mor.olaurate T polyoxyethylene 
sorbitan monostearace; or polyoxy^tVxylene sorbitan 
monoleate, available P z&?/r*~o-'clv&'Ly < && Atlas G-7596J, 
Tween 80 from Atlas Chemical Industries. The last 
named product, Tween S0 r which- ociviriins 20 oxy- 
ethylene units, has been found to be especially 
suitable* As indicated previously r the de floc- 
culating agent will be erapioysd in the ophthalmic 
suspension in aBouncs saoh that tins racio o£ 
medicament to deiioccuia dug agent is froia 300:1 to 
1:2, especially 60 si to Isi, respectively. 

By use of the particular r inoculating arid 
deilocculating agents described ahove, and in the 
critical range of proportionate amount ratios of the 
present invention, it is possible to obtain 
accsptable ophthalmic suspension compositions for the 
active drug which have the highly des ir abJjs 
properties of having the suspended material uniformly 
dispersed therein during the period of administration 
to iche eye of the patient, w.nile at the sarae time 
facilitating easy r-sdispersion ot* that material after 
its flocculation and sep^.cacion in the ophthalmic 
suspension composition * 

In addition to t.te iuec icasienfc, flocculating 
anc: def locculating agents and vatftir, conventional 
exeipients and other Ti&terisls are" advantageously 
employed in '.preparing the ophthalmic sus^riaion 
compositions of thu present Invent icr. in accordance 
with good pha r mac '=":rr. ical practice* Her example, the 
ophthalmic suspensions :?.:*: e ?*terilr and preferably 
contain a bacteriological preservative to maintain 
sterility during use. Qua:: ternary tircmcnium 
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bee ter lost/, ts su^h a s b«o?.a:U;njpium chloride may be 
u;Bed ss we 2.1 as phenyl mercuric acetate r phenyl 
mercuric nitrate r tbiraerosal : . benzyl alcohol, or 
6 "pher.y lethyl alcohol - -^hess oac eeriest a Us .may 
suitably be used in rang a of froa 0,-01 to 3.0 mg/ml 
and preferably u.l rag/mi of total suspension. 

Ari cntioxidiscfit may aXsc* "he used to prevent oxidation 
ox che raed >..ciamen t.. Suitable ~a7i hioxidants include 
sodiuHi bisulfate, lv -acetyl cysteine salts, sodium 
as co r bate , si od i urn t a b i s u 1 C 1 he - b od imn a c *; t one 
bisulfite arid otbe*r ctc-^e^itaole aat:l oxidants known to 
the pharmaceutical art* Theses antioxidants may 
suitably be used in a range of 0,1 to 10. 0 mg/ral and 
preferably 0.2 to 3,5 ;ag/nii. In conjunction with the 
antioxidants , chelating agents such as disodiura 
edetate may also be employed. 

Viscosity inducing agents helpful in sus- 
pension characteristics of the composition, including 
cellulose derivatives such as hydroxymethyl cellulose, 
hydroxyprooyl cellulose and methyl cellulose r may 
also be used in the for&nlation. ?or this purpose, 
one may use from 5,0 to 10,0 mg/ml and preferably 
from 1-5 t«? 3,5 ir.g/ul of such agents. Lecithin may 
"also be u:s^: to produce, helpful suspension character- 
istics for *.he ophthalmic /suspension composition, 
being employed for this purpose in amounts of from 
0.05 to l.C mg/ml of total suspension, and preferably 
from 0*1 tc 0.4 ir^/al, A humectant is also sometimes 
used to help retain the water of the formulation in 
the eye* High molecular weight sugars are suitably 
used roi- this pur pes*- sues as sorbitol and dextrose 
in a concentration of from 0.1 to 10.0 mg/ml and 
especially 0.5 to 2.0 rag/ml. Finally, since the 
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formulation is auicc?.svtd to obtain initial sterility 
an au toe laving aid such sodium chloride is 
normally added to the f e-i.-tTralatir.i: t s The ophthalmic 
suspension coiapositicns c:c the present invention are 

5 prepared by methods well known in the pharmaceutical 
art. For example r Step 11) : the.r^ is first prepared 
a supersaturated ihiZl eiriseou* £t:lut:lon such that the 
volume of water does not^ exceed i 1/2 times the 
amount of NaCI, and excess ftsC'l remains undissolved. 

10 Step (2) r The medicar.pnr is thr: ; .i dispersed in the 
saline solution of Step il) until a wet paste is 
formed. Step (3> : The paste is sterilized by auto- 
ciaving at 121 under 15 psig pressure. Step (4) s 
The viscosity inducing ^oeivc which is employed is 

15 then dispersed in water, clarified, and sterilized by 
autociaving. Step (5) : The oth**?: components of the 
total suspension composition a.»>:i then added to water 
to form a solution- Step \6) : The medicament paste 
from Step {3} is then added aseptically to the vis- 

20 cosity inducing a^ent dispersion of step (4) , and 
ui i x ed . Step ( 7 } t Th & r ema in l n g suspension 
ingredients, prepared in Step (3) , are added 
aseptically to t2ie siixttire frxi :;L.ep {*<■) by way of 
sterilizing Eieiabrane. Sr-ep '3';: Sufficient water is 

25 added to the suspension frora Step (7) to cive the 

total desired volume* Stisp $9) , : The suspension is 
then aseptically homogenized at '.500-2200 psig, 
subdivided and distributed to suitable sterile 
containers. 

30 The following examples illustrate prepara- 

tion of the improved ophthalmic jsu sponsion composi- 
tions of the present invention. 
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The ffoiiowing materials are admixed in a 
.1250 mi bottle: 24 g of 3-hydroxy-2-benzofchiazole- 
suicoriaiaiue os b'-ny-iroMy-i-bGnsothiazolesuj.f onamide 
which is a -■su.ffisiqjit amount of aieaicament to result 
in a concentration of 10 mg per ml in the final 
sailer., ^Qow.ing previously e-stablishsfl 3,0% 

average? 0,4 .* sodiua bisulfite. 12 9 Nad, and 28 ml 
wat « ^ ^0 d S">-- This mixture, (15 is * ut oclaved 
for 30 ralnuces at .l:?i*C under 15 pslg- Separately, 3 
g a2 hydro*yethy Xylulose in " 720 ir.X of wansr (II) 
a».id 0.4 g 03 ? lecithin in SO ml of water (III) were 
autoclaved ;for 30 minutes at 121°C. Then, (III) is 
eduixeu wir-h (l> for l hoars, and the resultant 
mixture poured into (ID , Another mixture (IV) is 
prepared from 20 g of sorbitol, 2.36 ml of 
benzalkoniu.it chloride, 10 <j or disodium eoetate, and 
rater to gi<r e a £i*sl solution volume of 900 ml. 
Then, (IV) is added ^ the fixture of (I), (ii) , and 
(XII) in sufficient quantity to give 1.8 1. overall. 
She 1.8 1. mixture o£ I, IX, in, and lv is then 
taken and homogenised using a horcogenizer at 2000 
psig. Stock solutions are then prepared for 
polyoxye*;hy.l.ene {20> aorbitan monooleate by 
dissolving 3 g of the material in 100 ml of water, 
and of benzyl alcohol/B-phenyl-ethyl alcohol by 
admixing 50 ml of each alcohol. Varying quantities 
of the two stock solutions are chen added to four 90 
ml aliquot* of the homogenized mixture of (i) , (ii) , 
(III), and (IV) prepared as described above, together 
with sufficient water to giva a total of 100 ml for 
each of four different samples. 
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EXAMPLE II 
Solution Composition ^ v. 

5-Eydroxy-2-ben20thiazole~ 
5 sulfonamide or 6 -hydroxy -2- her, s? r>- 

thiazole sulfonamide 0.1 mg - 

Peanut oil g-s. ad* 0,10 mg. 

10 The solution Is rendered sterile by filtration 
through a sterilizing fiiter. 

EXAMPLE 12 

15 5-Kydroxy-2"ben2othia2ols- 

sulfonamide or 6-hydroxy-2~benzo- 

fch±azol& sulfonamide G.5 gzx- 

Petrolatum q.s. ad. 1 gram 

20 

anc the petrolatum ar& astipcic&ily combined. 



25 



30 
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CLAIMS 



>. . An ophth -t: lv .r*:r:pc;s. , ;i ticss £or tha topical 
treatment of. oli-ucoaia: and ocular hypertension, 
characterised by the fact the.t it comprises an 
intraocular pressure lowering elective amount of 
a compound havti.^ the* formula s 



including ph£»rnvsct\uti£":&.l.-.y acceptable salts thereof 
and aii cphchaltaologicclly acceptable carrier. 

1. - An ophthalmic exposition according to claim 1 # 
characterised by the fe^t: tli*:.f: it is formulated in a 
polymeric insert, 

3, An ophthalmic composition according to claim 2, 
characterized by the fsct that the polymer is 

hy d rc xypr opy i o 3 -1 1 al o s e * 

4, An ophthalmic cox-position according to one of 
claims 2 and 3 t characterised by that the fact that 
said insert comprises from o,oi to 35 % by weight of 
said hy d r oxy -sScs titu te tl- 2 -ben sothlazolesul fenami d e . 

An ophthalmic composlrion according to claim 1, 
characterized by the -.fact that is formulated in an 
ointment base, 

5, An ophthalmic composition according to claim 1, 
characterized hy the icect that it comprises O.Ol to 

5 % by weight of said hydroxy -substituted-2-benzothiazole 
sulfonamide in £ licruid vehicle. 
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7 . An ophthalmic composition according to one of 
claims 1 to 6, characterized by the fact that it 
comprises 5-hydroxy-2-benzothiazolesulf onamide or 
6-hydroxy -2 -benzothiazole sulfonamide or a pharmaceutical ly 
acceptable salt thereof. 

8. A method of preparing 5- or 6 -hydroxy- 2-benzo- 
thiazolesulf onamide, characterized by heating 6-ethoxy- 
2-benzothiazolesul f onamide in the presence of a Seurs 
acid. 
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